**************** 


Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live'' 


IS  5409-1  (1985) :  Agricultural  Liming  Materials  as  Soil 
Amendments,  Part  1:  Hydrated  Lime  and  Burnt  Lime  [FAD  7: 
Soil  Quality  and  Gertilizers] 


Jawaharlal  Nehru 
'Step  Out  From  the  Old  to  the  New" 


aj^&vi  iJii^s:y%K^  isb^^ni^seg 


:<>5&i|  mT'5K^5?::5:^>^i»l 


K^^^iXSVCd^ 


Satyanarayan  Gangaram  Pitroda 
Invent  a  New  India  Using  Knowledge 


Bhartrhari — Nitisatakam 
''Knowledge  is  such  a  treasure  which  cannot  be  stolen" 


^'^^^r 


k 


BLANK  PAGE 


^*-^^^ 


PROTECTED  BY  COPYRIGHT 


IS:  6409  (Part  1  )  -1985 

Indian  Standard 

SPECIFICATION  FOR 
AGRICULTURAL  LIMING  MATERIALS 
AS  SOIL  AMENDMENTS 

PART  1     HYDRATED  LIME  AND  BURNT  LIME 

(  First  Revision  ) 


UDC     631-821-1  :  666924-3 


©  Copyrighi  1986 

INDIAN    STANDARDS    INSTITUTION 

UANA&     BHAVAN.      9      BAHADUR      SHAH      ZAFAK     MARO 

NEW  DELHI  UOOCtt 

Or  2  Etbruayy  198& 


IS  :  5409  (  Part  1  )  -  1985 

Indian  Standard 

SPECIFICATION  FOR 

AGRICULTURAL  LIMING  MATERIALS 

AS  SOIL  AMENDMENTS 

PART  1     HYDRATED  LIME  AND  BURNT  LIME 

( First  Revision ) 


Soil  Amendments  and  Reclamation  of  Problem  Soils  Sectional 
Committee,  AFDG  45 

Chairma  n  Representimi 

Dr  J,  S.  P.  YaO^v  Indian  Council  of  Agricultural  Kescarcli,  New  Delhi 

Du  M*  S.  BaJWa  Punjab  Agrjcultural  Univcr^itv,  Ludhiana 

Dit  BhajaK  Sikgh  (  Alternate  ) 
Shri  M.  S*  Bal  Department  of  iVgricuIturCj  Government  of  Punjab, 

Chandigarh 
Shri  D.N.  Bh  \itoAVA  Indian   Bureau  of  Mines,  Ministry  of  Steel  &  Mines,    - 

Nagpur 
Shbi  a  S.  Gopalacjeari  (  Alternate  ) 
Dit  P.  G.  Bhatia  Indian  Council  of  Agricultural  Research,  New  Delhi 

SbhiD.C.Das  Joint  Com  m  ism  oner   (Soil   Conservation),  Ministrv 

of  Agriculture  &,  Rural  Development,  New  Delhi 
Du  G,  P.  Gupta  (  Alternate  ) 
Dji  N.  G.  Debnath  Bidhdn  Chandra  Krjshi  Viswa  Vidya]a>a,  Kalyani 

Du  M.  G.  DeShi*j4Ni>£:  Department       of      Agriculture,      Government      of 

Karnataka,  Bangaic^re 
Shu-i  p.  G.  DtvK  Hindustan  Copper  Ltd,  Calcutta 

Shhi  p.  Choudhuki  (  Alumate  ) 
Db  C.  p.  Ghonsixae  Maiathwada  Agricultural  Universitv,  Perbam 

Dr  G   D,  Maj:ewak  (  Alternate  ) 
Db  R.  N.  Gutta  Department    of   Agriculture,    Government   of  XJttaj 

Pradesh,  Lucknow 
Db  K.  L-  Jad^v  Directorate  of  Agriculture,  Government    of  Gujarat, 

Ahmadabad 
Shri  J.  V.  Kii-OKiiT:  Directorate      of     Agriculture       Maharashtra    State, 

Bombay 
Shbi  A-  B    Mah  ^  jax  (  AlUrnats  ) 

(  Continued  on  pa^e  2  ) 


©  Cop^ynght  1986 

INDIAN  STANDARDS  INSTI  TUTir^lN 

This-  publication  is  protected  under  th«  Indmn  Capyr\^ki  Act  f  XlV  of  1957  )  and 
reproduction  in  whole  or  in  pan  by  any  means  except  ^vith  written  permtssiOn  of  the 
publisher  ahall  be  dremed  to  be  an  uifrrngf^ment  of  cop\ right  under  the    said   Acr, 


IS  t  5409  (  Part  1  )  -  1985 

(  C^nitnued  from  page  1  ) 


Members 
Shri  M,  a   Khatyam 


Representing 

Department  of  Agriculture,  Government  of  AndKra. 
Pradesh,  Hyderabad 

Shri  P   V.  Krishna  Rao  (  Alternate  ) 
Shri  K,  L   Luthra  Pyrites,  Phosphate*  St  Chemicals  Ltc],  Nctv  Delhi 

Shrt  p.  K    Awasthi  (  Alternate  ) 
Dr  JC  T   M  ah  a  JAN  Rashtriya  Chemicals  &  Fertilizers  Ltd>  Bombay 

Dr  MahfN'dra  Singh  College    of    Agriculture,     Haryana      Agricultural 

University,  His&ar 
Dr  S   C   M^heswart  The  Fertilizer  Association  of  India,  New  Delhi 

Dr  a   K.  Nath  Assam  Agncultural  University,  Jorhat 

Dr  M.  M.  PatfLi  K.har  Land  Development  Board,  Ahmadabad 

Dr  K   D.  Pattl  Mahatma  Phule  Agricultural  University,  Rahuri 

Dr  K   P  Rajauam  Kerala  Agricultural  University,  Trichur 

Sjibi  p.  JaYantha  Rao  Ministry  of  Petroleum  &  Chemicals 

Shri  B   B.  Roh\toi  The  Fertilizer  Corporation  of  India,  New  Delhi 

Shri  A   K   Bindal  (  Alternate  ) 


Snni  M   N.  Roy 
Dr  M   B.  Sen  Gupta 
Dr  D  N  Shabma 

Shri  Y.  K.  Sharma 

DrT  A.  Singh 

Dn  M   K   Sinha 

Dr  B   P   Sahi  (  Alternate  ) 
Dr  S.  B   Stnha 

.^Brh  R.  Tripathi 
Oa-K.  Vekkata  Raju 
Shri  T.  Pur  nan  and  am. 
Director  (  Agn  &  Food  ) 


Rajasth-an  State  iMines  &  Minerals  Ltd,  Udaipur 
Indian  Agricultural  Research  Institute,  New  Delhi 
Chander  Shekher  Azad  University  of  Agriculture  &. 

Technologyj  Kanpur 
Rajasthan  State  Industrial    Development   &    Invest- 
ment Corporation  Ltd,  Jaipur 
College    of  Agriculture,   G   B     Pant   University    of 

Agriculture  &  Technology,  Pantnagar 
Rajendra  Agricultural  University,  Patna 

Krishi      Vlshwa      Vidyalaya, 


Jawaharlal      Nehru 
Jabalpur 

Himachal  Pradesh  Agricultural  University, 
A   P   Agricultural  University,  Hyderabad 
Director  General,  ISI  (  Ex-officio  Member  ) 


Solan 


Secretary 

Shbi  N.  K  Gboveh 
Deputy  Director  (  Agn  &  Food  ),  ISI 


Soil  Amendments  for  Acid  Soils  Panel,  AFDC  45  :  PI 


Convener 

Dr  B.  R.  Tripathi 

Members 

Shri  P  K  Awasthi 

Dr  S.  K   Saha  (  Alternate  ) 
Dr  N.  G.  Debnath 
Dr  p.  B.  Dbshpande 

Shri  A.  S.  Gopai^achari 
Db  M.  M.  Koshy 


Himachal  Pradesh  Agricultural  University,  Simla 

Pyrites,  Phosphates  &  Chemicals  Ltd,  New  Delhi 

Bidhan  Chandra  Krishi  Viswa  Vidyalaya,  Kalyani 
University      of     Agricultural      Sciences,      Hebbal, 

Bangalore 
Indian  Bureau  of  Mines,  Nagpur 
Kerala  Agricultural  University,  Mannuthy 


AMENDMENT  NO.  2  SEPTEMBER  2012 

TO 
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AGRICULTURAL  LIMING  MATERIALS  AS  SOIL 

AMENDMENTS 

PART  1  HYDRATED  LIME  AND  BURNT  LIME 

(  First  Revision  ) 

[Page  5,  clause  5.2(b)]  —  Substitute  'Quantity  of  the  material  in  the 
package; 'ybr  'Mass  of  the  material  in  the  package;'. 


(FAD  7) 
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AMENDMENT  NO.    1   MARCH    1996 

TO 

IS  5409  (  Part  1)  :  1985     SPECIFICATION  FOR 

AGRICULTURAL  LIMING  MATERIALS  AS  SOIL 

AMENDMENTS 

PART  1      HYDRATED  LIME  AND  BURNT  UME 

(First  Revision) 

(Page  3,  clause  0.4  )—  Substitute  IS  1540  (  Part  2  )  :1990t'/or  7S  :  1540 
(Part2)-I978t'. 

(  Page  3,  foot-note  marked  't' )  —  Substitute  *(  thtrd  revision  )*  for  X  second 
revision  y  dt  the  end  of  text 

(  Page  5,  ciaiise  4.1)  —  Substitute    IS   i5l4  :1990**  for    IS  :  15[4  - 
1959** 

(  Page  5,  TffWc  I,  column  6  )-^  Substitute  *IS1514    1990*' for  IS    1514- 

1959". 

(Page  5,  foot-note  mntked  **'  )  -Add  \fir^  revtM^n y  at  the  end  of  text 

(  Page  6,  clause   6  1)—  Substitute  *IS   1514  :1990*'/or  MS  ;  1514  - 
1959*\ 

(  Page  6,  foot-note  marked  '* ' )  —  Add  (tlrst  revi\wn) '  at  the  end  of  text 

(  Page  6,  clause  12)—  Substitute   ^sce  IS    1070  :1992t)' /or   '(see 
tS:  i070  .1977t)\ 

(  Page  6,  foOi-note  marked  *t') —  Substitute    Reagent  grade  nater  (  third 
r^mon}'  for  the  existing  title 


(FAD27) 
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Indian  Standard 

SPECIFICATION  FOR 

AGRICULTURAL  LIMING  MATERIALS 

AS  SOIL  AMENDMENTS 

PART  1     HYDRATED  LIME  AND  BURNT  LIME 

( First  Revision ) 

0.     FOREWORD 

0.1  This  Indian  Standard  (  First  Revisjon  )  was  adopted  by  the  Indian 
Standards  Institution  on  30  August  1985,  after  the  draft  finalized  by  the 
Soil  Amendments  and  Reclamation  of  Problenn  Soils  fiectional  Com- 
mittee had  be*n  approved  by  the  Agricultural  and  Food  Products 
Division  Council. 

0.2  Hydrated  lime  and  burnt  lime,  apart  from  bein^  important  raw 
materials  for  various  chemicaJ  industries,  are  also  used  for  correcting 
soil  acidity  to  create  optimal  plant  growth  conditions  in  acidic  soils. 
These  amendments  are  among  the  few  liming  materials  known  for  their 
high  Calcium  Carbonate  Equivalent  (CCE)  percent  and  usually  have 
rapid  neutralizing  effect  on  acidic  soils. 

0.3  This  standard  was  first  published  in  1969  The  liming  materiaJs 
such  as  limestone,  dolomitej  basic  slag,  sea  shell-^,  pressmud^  by-product, 
calcium  carbonate  and  by-product  hydrated  lime  have  been  included. 
Since  the  neutralizing  value  and  physical  characteristics  of  liming 
materials  vary  to  a  great  exient,  it  was  considered  desirable  to  prepare 
separate  specifications  for  different  hming  materials  used  as  soil  amend- 
nients.  Hence,  a  series  of  Indian  Standards  covering  different  Jiming 
materials  used  as  soil  amendments  is  being  prepared.  Limestone  and 
dolomite  have  been  covered  under  Part  2.  It  is  hoped  that  adoption  of 
these  standards  would  enable  both  consumers  and  producers  for  procu- 
ring and  supplying  quality  materials. 

0,4  The  requirements  for  quick  lime  and  hydrated  lime  for  chemical 
industries,  have  been  covered  in  IS  .  1540  (  Part  1  )^1980*  and  IS  :  1540 
(  Part  2  )'1978t  respectively. 

♦Specification  for  quicklime  and  hydrated  lime  for  chemical  industries:  Part  1  Qpick 
lime  (  second  revision  }. 

tSpecificatJon  for  quick  hme  and  hydrated  hme  for  chemica J  industries:  Part  2 
Hydrated  lime  (  second  revision  ). 
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0,5  For  the  purpose  of  deciding  whether  a  particular  requirement  of 
this  standard  is  complied  with,  the  final  value,  observed  or  calculated^ 
expressing  the  lesult  of  a  test  or  analysis,  bhall  be  rounded  off  in 
accordance  with  IS  :  2-1960*.  The  number  of  Significant  places  retained 
in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified 
value  in  this  standard. 


1.  SCOPE 

l.l  This  standard  (  Part  1  )  prescribes  the  requirements  and  methods  of 
sampling    and    test    for    hydrated    lime    and     burnt    lime    used    as    soil 

amendments. 

2.  TERMINOLOGY 

2*0  For  the  purpose  of  this  standard,  the  following  definitions  shall  apply. 

2.1  Agricultural  Liming  Material  —  A  product  containing  calcium 
and  magnesium  compounds  capable  of  neutralizing  soil  acidity. 

2.2  Calciunci    Carbonate    Equivalent    (  CCE  )    Percent  —  It    is  the 

acid    neutralizing    capacity    of  the    agricultural    liming    material    and  is 
defined  as  the  number  of  paints  by  mass  of  pure  calcium  carbonate  which 
has    the   same   acid   neutralizing   capacity   as    100  parts  by  mass  of  the 
"Agricultural  limmg  material 

2  3  Hydrated  Lime  —  A  powder  obtained  by  treating  quick  lime  with 
water  enough  to  satisfy  its  chemical  affinity  for  water  under  the  condi- 
tions of  hydration, 

2.4  Burnt  Lime  or  Quick  Lime  —  A  calcjned  materiaj  the  major 
part  of  which  is  CaO  or  CaO  in  natural  association  with  lesser  amount 
of  MgO,  capable  of  slaking  with  water, 

2.5  Active  Lime  (  Available  )  —  The  proportion  of  the  liming 
material  which  enters  into  a  desired  reaction  under  the  conditions  of  a 
specified  method, 

2«6  Dead,  Burnt  or  Over-Burnt  Lime  —  Lime  which  is  not  made 
available  in  any  chemical  reaction. 

3.  GRADES 

3.1  There  shall  be  two  grades  of  liming  materials,  namely,  Grade  I  and 
Grade  IL 


*Rules  for  rounding  off  iiumerical  values  (  revised  ). 
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4.  REQUIREMENTS 

4»1  Fineness  —  When  tested  by  the  method  prescribed  in  15  of 
IS  :  1514-1959*,  90  percent  of  the  material  shall  pass  through  2-niin  sieve 
and  25  percent  shall  pass  through  0'15-nim  sieve. 

4,2  The  material  shall  also  comply  with  the  requirements  specified  in 
Table  1. 


TABLE  I     RBQUIREMENTS  FOR  HTDRATED  LJME  AND 
BURNT  LIME  AS  SOIL  AMENDMENTS 

Sl 
No. 

CHAEACTERlSTrO 

Requirements 

Method 
Rep 

Appendix 
of  This 
Standard 

or  Test, 

TO 

jL^ 

Grade  I 

Grade  11 

Gl    No.    ^ 

IS  :  1514- 

]959* 

ID 

(2} 

(3) 

(4) 

(5) 

(6) 

') 

Neutralizing  value  expressed 
as  calcium  carbonate   equi- 
valent    (  GGE  ),     percent, 

100 

80 

A 

ii) 

Active  lime  (  available  )  i  as 
GaO),   percent    by    mass, 
Mm 

80 

70 

~ 

8 

ni) 

Magfnesium  (  as  MgO  ),  per- 
cent by  mass,  Max 

2*3 

3  0 



12 

>v) 

Moisture  contentt  percent  hy 
mass,  Max 

10 

12 

B 

— 

V) 

Dead  burnt  lime  (  as  GaO  ), 
percent  by  mass,  Max 

30 

40 

— 

14 

4 

'Methods  of  sampling  and  test 

for  quick  lime  and  hydrated  lime. 

5.  PACKING  A.ND  MARKING 

5.1  Packing  —  The  material  shall  be  supplied  in  bulk  or  in  packages  as 
agreed  to  between  the  purchaser  and  the  supplier. 

5.2  Marking  —  When     supplied     in     packages^     each    package    shall 
securely  be  closed  and  marked  with  the  following  information; 

a)  Name  and  grade  of  the  material; 

b)  Mass  of  the  material  in  the  package; 

c)  Neutralizing  value  and  active  CaO  content  of  the  material; 


•Methods  of  sampling  test  for  quick  lime  and  hydrated  lime. 
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d)  Supplier's  name  and  recognized  trade-mark,  if  any;  and 

e)  Lot  number  to  enable  the  consignment  to  be  traced    back    to  the 
record. 

5.2.1  When   supplied    in    bulk,  a  good  sized  metallic  label  bearing  the 
above  anformation  shall  be  conspicuously  displayed  on    the    bulk   carrier 

and  also  placed  inside. 

5.2.2  The   material   may   also   be    marked   with    the  ISI  Certification 
Mark. 

Note  —  The  use  of  the  ISI  Certification  Mark  is  governed  bv  the  provisions  of  the 
Indian  Standards  Institution  (Certification  Marks)  Act  and  the  Rules  and  Regu- 
lations made  thereunder.  The  ISl  Mark  on  products  covered  by  an  Indian  Standard 
conveys  the  assurance  that  they  have  been  produced  to  comply  with  the  require- 
ments of  that  standard  under  a  well-defined  system  of  mspection,  testing  and  quahty 
control  which  is  devised  and  lupervised  by  ISI  and  operated  by  the  producer.  ISI 
marked  pro  due  t5  are  also  continuously  checked  by  ISI  far  conformity  to  that 
itandard  as  a  further  safeguard  Details  of  conditions  under  which  a  licence  for  tht 
use  of  the  ISI  Certification  Mark  may  be  granted  to  manufacturers  or  processors, 
may  be  obtained  from  the  Indian  Standards  Institution, 

6.  SAMPLING 

6.1  The  procedure  for  drawing  representative  samples  of  the  material 
and  the  criteria  for  finding  out  the  conformity  of  the  material  to  the 
requirements  of  this  specification  aha] J  be  as  prescribed  in  3  of  IS  .  1514- 
1959*. 

7.1  Tests  shall  be  carried  out  by  the  appropriate  methods  referred  to  in 
co]  5  and  6  of  Table  I. 

7.2  Quality  of  Reagents  —  Unless  specified  otherwise ,  pure  chemicals 
and  distilled  water  (  see  IS  :  1070-1977t  )  shall  be  ennployed  in  tests. 

Note  —  'Pure  chemicaJs'  shall  rnean  chemjcaJs  that  do  nor  contain  impurities 
which  aflfect  the  result  of  analysis. 


*Methoda  of  samphng  and  test  for  quick  lime  and  hydrated  hme. 
t^p«ci^catioti  for  wat«r  for  general  laboratory  use  (  second  revtsion  '^. 
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A  P  PEN  D IX      A 

[  Table  1,  SI  No.  (i)  ] 

DETERMINATION  OF  NEUTRALIZING  VALUE 

A-0.  PRINCIPLE  —  The  ground  sample  is  heated  with  an  excess  of 
standard  acid  and  the  excess  acid  is  back- titrated, 

A-1.  REAGENTS 

A-Ll  Standard  Hydrochloric  Acid  —0-5  N. 

A-L2  Standard  Sodiam  Hydroxide  Solottoa  —  05  N. 

A-1.3  Phenolphthalein  Indicator  Solution — Dissolve  O'l  g  of 
phenolphthalein  in  60  ml  of  rectified  spirit  (  conforming  to  IS  :  323- 
1959*  )  and  dilute  with  water  to  100  mh 

A-2.  PROCEDURE 

A-2-1  Weigh  accurately  about  0'5  g  of  the  previously  ground 
sample  to  pass  through  250  p.tn  IS  sieve^  m  a  250-ml  stoppered 
conical  flask.  Add  40  ml  of  standard  hydrochloric  acid,  with  swirling. 
Heat  to  gentle  boiling,  agitating  continuously.  Boil  for  5  minutes  and 
then  cool  to  room  temperature.  Titrate  against  standard  sodium 
hydroxide  solution  using  2  to  3  drops  of  phenolphthalein  indicator, 

A«2.L1  Garry  out  a  blank  test  usmg  the  same  quantities  of  all  reagents"" 
but  without  adding  the  sample. 

A-2.2  Calculation 

Neutralizing  value  (  as  CaC03  )^       5  (  B  —  A  )  JV 
percent  by  mass  ^  • — ^ 


M 


where 


J?  ^^  volume   in   ml   of  standard   sodium    hydroxide  solution 
used  in  the  blank  determination, 

A  —  volume   in    ml    of  standard   sodium   hydroxide  solution 

used  with  the  sample, 

J^  =  normality  of  standard  sodium  hydroxide  solution,  and 
M  =  mass  in  g  of  the  sample  taken  for  the  test. 


•Specification  for  rectified  jpjrit  (  rtm^id  ), 
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APPENDIX     B 

[  Table  1,  SI  JVo,  (iv)  ] 
DETERMINATION  OF  MOISTURE  CONTENT 

B-I.  PROCEDURE 

B-1.1  Weigh  accurately  2  g  of  the  powdered  sample  in  a  platinum  or 
silica  dish.  Place  it  in  an  oven  maintained  at  105°  ±  2^0,  until  oa 
cooling  in  a  desiccator  and  weighing,  constant  mass  (  dt  2  mg  )  h 
obtained.     Calculate  the  percent  moisture  m  the  sample 

B-2-  CALCULATION 

B-2.1  Moisture,  percent  by  mass  ==  hr     — A4 


where 


M^  ■=  mass  in  g  of  the  moisture  dish  with  the  material  before 
drying, 

M2  ==  mass  in  g  of  the  moisture  dish  with    the    material    after 
drying,  and 

M    =  mass  in  g  of  the  empty  moisture  dish. 
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tEasrern    :  1/1 4  C.  I.  T.  Scheme  VII  M,  V,  I,  P.  Road,  36  24  89 

Msniktola,  CALCUTTA  700064 

Southern  :  C.  1.  T,  Campus,  MADRAS  6001 13  41  24  42 

Northern   :  B69  Phase  Vil,  Industrial  Focal  Point.  e  73  28 

$.  A.  S.  NAGAR  160051  (  Punjab  ) 

Branch  Offices  : 

'Pushpak',  Nurmohamed  Shaikh  Marg,  Khenpur, 
AHMADABAD  380001 

'F'  Block,  Unity   BIdg,   Naraslmharaja   Square, 
BANGALORE  660002 

■tiangotri  Complex,  Bhadbhada  Road,  T.  T.  Nagar, 
BHOPAL  462003 

22EKa1p8na  Area,  BHUBANESHWAR  751014 

6'8-66C  L.  N.  Gupta  Marg,  HYDERABAD  500001 

fll4  Yudhister  Marg,  C  Scheme,  JAIPUR  302008 

117/418  B  Sarvodaya  Nagar,  KANPUR  208005 

Patliputra  Industrial  Estate,  PATNA  800013 

Hantex   Bidg    (  2nd    Floor  },   RIy   Station  Road 
TRIVANDRUM  695001 

/nspection  Office  (  With  Sale  Point  )  : 

Institution  of  Engineers  ( India  )  Building,  1332Shivs)l  Nagar 
PUNE  410005 


r2  63  48 
12  63  49 

22  48  05 

6  27  16 

e  36  27 
22  10i83 
6  98  32 
4  72  92 
6  23  08 
32  27 


6  24  35 


•Sales    Offjce  tn  Bombay  is    al   Novelty  Chambers,  Grant   Road,       S9  65  28 

Bombay  400007 
tSalDS  Office  in  Calcutta  is  at  5  Chowrinahee  Approach.  P.  O,  Princep    27  68  00 

Street,  Cair    ''-700072 


Printad  at  Pnntograph.  New  Delhi.  India 


